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4-Methylsulfanyl-6-(4-pyridyl)-1,3,5- 
triazin-2-amine 



b = 10.111 (3) A 
c = 25.143 (7) A 
7 = 991.4 (5) A 3 
Z = 4 



Mo Ka radiation 
li = 0.30 nun 4 
T = 298 K 

0.29 x 0.08 x 0.06 mm 



Data collection 

Bruker SMART diffractometer 
Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
Tna,, = 0.919, T max = 0.982 



5053 measured reflections 
1083 independent reflections 
877 reflections with / > 2<r(i) 
R in . = 0.055 



Ya-Pan Wu, Long Tang, Feng Fu* and Qi-Rui Liu 



Refinement 

R[F 2 > 2a(F 2 )} = 0.046 136 parameters 

wR(F 2 ) = 0.096 H-atom parameters constrained 

S = 1.06 Ap max = 0.24 e A~ 3 

1083 reflections Ap min = -0.24 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

D-H-A D-H H-A I) A I) II ,1 
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In the title compound, C9H9N5S, the pyridyl and triazine rings 
make a dihedral angle of 4.8 (2)°. In the crystal, adjacent 
molecules are bridged by an N— H- ■ -N hydrogen bond, 
forming a helical chain running along the b axis. 

Related literature 

For the use of A'-heterocycles in the synthesis of solid-state 
architectures, see: Janczak et al. (2003). For silmilar triazine 
derivatives, see: Ma & Che (2003). 

NH 2 

S — CH 3 

Experimental 

Crystal data 

C9H9N5S Orthorhombic, Vl^lfa 

M r = 219.27 a = 3.9002 (11) A 



N4-H4A- ■ N5' 0.86 2.10 2.956 (4) 172 

Symmetry code: (i) x, y + 1, z. 

Data collection: SMART (Bruker, 1997); cell refinement: SAINT 
(Bruker, 1997); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

This project was supported by the Natural Scientific 
Research Foundation of the Shaanxi Provincial Education 
Office of China (2010 J K903, 2010 J K905). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5131). 
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4-Methylsulfanyl-6-(4-pyridyl)-l,3,5-triazin-2-amine 
Y.-P. Wu, L. Tang, F. Fu and Q.-R. Liu 

Comment 

The title compound (I), (Fig. 1), crystallizes in space group P2( 1)2(1)2(1) with one crystallographically independent mo- 
lecule per asymmetric unit. Strong intermolecular N — H- ■ N hydrogen bonds link the subunit into the one-dimensional linear 
structure (Fig. 2). 



The title compound was crystallized by hydrothermal method. A mixture of Cu(Ac)2.H20 (0.20 mmol), 2-amino-4-methyl- 
thio-6-(4-pyridyl)- 1,3,5-triazine (ampt, 0.20 mmol), 3-(4-carboxyphenyl)propionic acid (F^cppa 0.20 mmol) 0.2MNaOH 
(0.1 mL) and water (10 ml) was stirred for 20 min. The mixture was then transferred to a 23 ml Teflon-lined autoclave and 
kept at 413 K for 72 h under autogenous pressure. Then the mixture was cooled to room temperature slowly. The targeted 
ternary Cu(II) coordination polymer was not synthesized. Accidentally,the compound ampt was returned unchangedly and 
crystallized in the hydrothermal reaction. Finally, Colorless single crystals of the title compound suitable for X-ray analysis 
were obtained from the reaction mixture. 



The C-bound H atoms were geometrically placed (C — H = 0.93 A) and refined as riding with (7i S0 (H) =1.2(/ e q(C). The NH 
H atoms were found from a difference Fourier map and restrained to 0.86 A, and refined with (7i S0 (H) =1.2{7 e q(N). Friedel 
equivalents have been merged. 



Experimental 



Refinement 



Figures 




7-Y *\ 



Fig. 1. The molecular structure and labeling of (I). Displacement ellipsoids are drawn at the 
30% probability level. 




Fig. 2. The one-dimensional linear structre (I), viewed along the b axis via N — H - N hydro- 
gen bonding interaction. Dashed lines denote hydrogen bonds. 



4-Methylsulfanyl-6-(4-pyridyl)-1,3,5-triazin-2-amine 



Crystal data 



C 9 H 9 N 5 S 



^(000) = 456 



M r = 219.27 



D x = 1.469 Mgm 



-3 
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Orthorhombic, Fl{l{l x Mo Ka radiation, X = 0.71073 A 

Hall symbol: P 2ac 2ab 9 = 1.6-25.0° 

a = 3.9002 (11) A H = 0.30 mm" 1 

b= 10.111 (3) A T=298K 

c= 25. 143 (7) A Prism, colorless 

V= 991.4 (5) A 3 0.29 x 0.08 x 0.06 mm 

Z=4 



Z)ata collection 



Broker SMART 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.919, r max = 0.982 
5053 measured reflections 



1083 independent reflections 

877 reflections with I > 2o(I) 
R int = 0.055 

Qmax = 25.0°, 0 m j n = 1.6° 

h = -4^4 

£ = -10^12 
/= -29^29 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2g(F 2 )~\ = 0.046 
wR(F 2 ) = 0.096 
S= 1.06 

1083 reflections 
136 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 



w = V[a 2 (F 2 ) + (0.0478P) 2 - 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap max = 0.24eA" 3 
Ap m i„ = -0.24 e A~ 3 



0.2208P] 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted ic-factor wR and goodness of fit S are based on F 2 , convention- 
al ic-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > ciF 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement, ic-factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 
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J J. * / J J 

^iso ' ^eq 


XT 1 

N 1 


1 1 AA"7 1 A\ 

1.1007 (9) 


r\ AAAO /T\ 
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A 1 £1 AO /I 1 \ 
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N2 
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A AT A 1 /A\ 
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A OHO /I A\ 
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A AT C 1 ZO\ 
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N4 


a "7A /in / 1 i \ 

0.7949 (11) 


1 1 OTO /1\ 

1.1828 (3) 


A AC/I /II /1 

0.05641 (13) 


A A /I "70 / 1 1 \ 

0.0478 (11) 


H4A 


0.8298 


1.2657 


0.0620 


0.057* 


H4B 


0.6971 


1.1574 


0.0275 


0.057* 


N5 


A Oil 1 1 

0.84H (12) 


0.4703 (3) 


0.07660 (13) 


r\ r\ ac\ c / 1 f\\ 

0.0495 (10) 


C 1 

M 


1.3341 (3) 


1.07833 (10) 


0.23066 (4) 


A A A'-y/z \ 

0.0426 (3) 


CI 


1.1382 (10) 


1.0410 (4) 


0.17022 (13) 


0.0329 (9) 


<J1 


0.8925 (11) 


1.0938 (4) 


A AA1CA /1 /I ^ 

0.09250 (14) 


a rmn / 1 A^ 

0.0339 (10) 


C3 


0.9465 (10) 


0.8803 (3) 


nil /"no / 1 /i \ 

0.11698 (14) 


n AH 1 / 1 f\\ 

0.03H (10) 


C4 


1.3782 (12) 


1 inn / ,1 \ 
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A A CA O / 1 T\ 

0.0508 (12) 


H4C 


1.4850 


1.2846 


0.2603 


0.076* 


H4D 


1.1559 


1.2938 


0.2247 


/\ A7/- J* 

0.076* 


H4E 


1.5175 


1.2779 


0.1982 


0.076* 


C5 


0.9850 (14) 


0.5082 (4) 


0.12212 (17) 


0.0489 (13) 


H5 


1.0671 


0.4430 


0.1449 


0.059* 


C6 


1.0198(13) 


0.6385 (4) 


0.13752 (15) 


0.0432 (12) 


H6 


1.1208 


0.6594 


0.1699 


0.052* 


C7 


0.9028 (10) 
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0.10425 (13) 


0.0309 (9) 


C8 


0.7467 (11) 


0.6986 (4) 


0.05768 (15) 
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H8 


0.6563 
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0.045* 


C9 
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0.0460 (12) 


H9 
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0.5417 
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Atomic displacement parameters (A 2 ) 





U n 


U 22 


t/ 33 


U 12 
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0.040 (2) 
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-0.0046 (16) 
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Geometric parameters (A, °) 



Nl — C3 


1.327 (5) 


C3 — C7 


1.488 (5) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—H-A 

N4— H4A-N5' 0.86 2.10 2.956 (4) 172 
Symmetry codes: (i) x, y+l,z. 
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